A field experiment was conducted in 2014 and 2015 to find out the effect of herbicides on weed dynamics and productivity of wheat under Jharkhand situation. Two hand weeding performed in wheat crop at 30 and 60 DAS recorded significantly reduced weed density and weed dry matter of broad-leaf, grassy, sedges and total weeds at 30 and 60 DAS with WCE of 94.3 and 94.2%, respectively and was similar to post-emergence application of clodinafop 0.06 kg/ha and pre-emergence application of pendimethalin + metribuzin 1.0 kg/ha + 0.175 kg/ha. This resulted in maximum total and effective tillers, grain (3.08 t/ha) and straw (5.37 t/ha) yield and net return (` 32,019.00 and B:C ratio (1.33) compared to other herbicides application.
Weeds compete with crop species for water, nutrients and light and ultimately reduce crop yield (Cudney et al. 2001) . The competition of weeds for nutrients may results in such obvious responses as dwarfing in plant size, nutrient starved conditions, wilting and actual dying out of plants (Andreasen et al. 1996) . Therefore, effective weed management is imperative to produce optimum yields. Among different weed management practices, chemical weed control is preferred (Marwat et al. 2008) because of less labor involvement and no mechanical damage to the crop that happens during manual weeding. Moreover, the control is more effective as the weeds even within the rows are killed which invariably escape, because of morphological similarity to wheat. Combination of isoproturon and 2,4-D as tank mixture have been recommended against complex weed flora. This combination has been found promising in the situation where isoproturon was effective against Phalaris minor. But against complex weed flora dominated by other weeds, this combination was not so effective. Under such situations, a suitable combination of clodinafop with some broad-spectrum herbicides like sulfosulfuron and metribuzin was needed. Hence, the present investigation was carried out to evaluate the efficacy of pre-and post-emergence herbicides and their combination against mixed weed flora and productivity as well as profitability in wheat production.
MATERIALS AND METHODS
A field experiment was conducted in research farm of Birsa Agricultural University, Ranchi, during winter season of 2014 and 2015 to find out the effect of herbicides on weed dynamics and productivity of wheat under Jharkhand situation. The treatments comprised of pre-emergence application of pendimethalin 0.75 kg/ha, metribuzin 0.021 kg/ha, pendimethalin + metribuzin (1.0 + 0.175 kg/ha), pendimethalin 1.0 kg/ha fb sulfosulfuron 0.018 kg/ha, post-emergence application of sulfosulfuron 0.025 kg/ha, clodinafop 0.06 kg/ha, sulfosulfuron 75% + metsulfuron-methyl 20% (0.03 + 0.002 kg/ha), metsulfuron 0.004 kg/ha, mesosulfuron 3% + iodosulfuron0.6% (0.012 + 0.0024 kg/ha), clodinafop 15% + metsulfuron1% (0.06 + 0.004 kg/ ha), along with 2 hand weeding at 30 and 60 DAS and weedy check. The experiment was laid out in a randomized block design with three replications. The experimental soil was low in nitrogen (130 kg/ha) and medium in phosphorus (18 kg/ha) and potash (230 kg/ha). Recommended dose of fertilizer 120:60:40 kg N, P2O5 and K2O/ha, respectively, was applied through urea, di-ammonium phosphate and muriate of potash. Half of the nitrogen, full dose of phosphorus and potassium were applied before sowing. Remaining half of nitrogen was applied in two equal splits at crown root initiation and maximum tillering stages of crop. Crop was sown at spacing of  20 cm on 05  th and 19  th December, 2014-15 and 2015-16 and harvested on 12  th and 24 th April, 2015 and 2016, respectively. The yield attributing parameters and yield of the crop were recorded after physiological maturity. Weeds were counted specieswise and differentiated into categories of grass, and broad-leaf and sedges weed. Weed count was expressed as no./m 2 . The mean data were subjected *Corresponding author: sheela.barla123@gmail.com to square root transformation ( 0 .5 x  ) to normalize their distribution. Relative percentage composition of weeds of individual weed species was calculated by the formula as suggested by Shetty and Rao (1979) .
Relative composition of a species (%) =No. of individual species/ Total no. all weeds X 100.
The relative yield loss (YL) of the crop challenged by weed competition under field conditions was estimated using equation, YL (%) = 1-(YCW/YCM) X 100, where YCW and YCM are crop yields in competition with weeds and in weed-free conditions, respectively. application of clodinafop 0.06 kg/ha (Table 4) . In general significant reduction in weed dry weight with application of clodinafop might be due to more effectiveness in controlling broad spectrum weeds than others.
RESULTS AND DISCUSSION

Yield attributing parameters of wheat
Two hand weeding performed in wheat being similar to post-emergence application of clodinafop 0.06 kg/ha, pendimethalin + metribuzin (1.0 + 0.175 kg/ha), pre-emergence application of pendimethalin 1.0 kg/ha fb post-emergence application of sulfosulfuron 0.018 kg/ha and mesosulfuron 3% + iodosulfuron 0.6% (0.012 + 0.0024 kg/ha) recorded significantly higher total and effective tillers during 2014, 2015 and under pooled data. Maximum grains/ spike was recorded by pre-emergence application of pendimethalin 1.0 kg/ha fb post-emergence application of sulfosulfuron 0.018 kg/ha, similar to pre-emergence application of pendimethalin 0.75 kg/ ha, pendimethalin + metribuzin (1.0 + 0.175 kg/ha) and two hand weeding at 30 and 60 DAS. Maximum 1000-grain weight was recorded by two hand weeding at 30 and 60 DAS similar to pre-emergence application of pendimethalin 1.0 kg/ha fb postemergence application of sulfosulfuron 0.018 kg/ha, pre-emergence application of pendimethalin + metribuzin (1.0 + 0.175 kg/ha) and post-emergence application of mesosulfuron 3% + iodosulfuron 0.6% (0.012 + 0.0024 kg/ha) during 2014 and under pooled data ( Table 5) . Prolonged weed competition resulted in less number of grains/spike due to shortened ear head consequently less number of grains and less grain weight.
Yield and economics
Two hand weeding performed in wheat at 30 and 60 DAS recorded maximum grain and straw yield, higher net returns and B:C. While among herbicides, post-emergence application of clodinafop 0.06 kg/ha, similar to pre-emergence application of pendimethalin 0.75 kg/ha, pendimethalin + metribuzin (1.0 + 0.175 kg/ha), pendimethalin 1.0 kg/ha as preemergence fb post-emergence application of sulfosulfuron 0.018 kg/ha, and mesosulfuron 3% + iodosulfuron 0.6% (0.012 +0.0024 kg/ha) recorded 34.26% higher grain yield compared to weedy check, which was due to minimum yield loss percentage (Table 6 ). However, 51.31 and 48.12% higher net returns and B:C ratio was recorded with postemergence application of clodinafop 0.06 kg/ha as compared to weedy check and was similar to preemergence application of pendimethalin + metribuzin 1.0 + 0.175 kg/ha ( Table 7) . These results were in conformity with Singh et al. (2017) .
It was concluded that post-emergence application of clodinafop 0.06 kg/ha or preemergence application of pendimethalin + metribuzin (1.0 + 0.175 kg/ha) was as good as two hand weeding performed in wheat at 30 and 60 DAS for higher productivity and profitability. 
